In immature wild savannah baboons (Papio cynocephalus), we observed symptoms consistent with copper (Cu) deficiency and, more specifically, with a disorder referred to as white monkey syndrome (WMS) in laboratory primates. The objectives of this study were to characterize this pathology, and test three hypotheses that (1) Cu deficiency may have been induced by zinc (Zn) toxicity, (2) it may have been induced by molybdenum (Mo) toxicity, and (3) cumulative rainfall during the perinatal period and particularly during gestation is an ecological factor distinguishing infants afflicted with WMS from non-WMS infants. During 2001-2009, we observed 22 instances of WMS out of a total 377 live births in the study population. Visible symptoms exhibited by WMS infants included whitening of the animal's fur and/or impaired mobility characterized by an apparent ''stiffening'' of the hindlimbs. Occurrence of WMS did not vary significantly by gender. However, among individuals that survived at least 180 days, WMS males had a significantly lower survivorship probability than non-WMS males. Zn/Cu ratios assessed from hair samples of adult female baboons were higher in females who had produced at least one WMS offspring relative to females who had not had a WMS offspring. This was true even when the hair sample was collected long after the birth of the female's afflicted infant. We consider this potentially indicative of a robust tendency for low Cu levels induced by elevated Zn intake in some individuals. No significant differences of Mo/Cu ratios were observed. Cumulative rainfall during gestation (179 days) was 50% lower for WMS infants relative to non-WMS infants. In contrast, rainfall for the two classes of infants did not differ in the 180 days before conception or in the 180 days following birth. This finding highlights the importance of prenatal ecological conditions in healthy fetal development with regard to WMS. Am.
INTRODUCTION
Trace minerals are naturally occurring elements essential in minute concentrations for optimal growth and development of living organisms. Deleterious effects are often observed with either excessive or deficient intake, and imbalances are considered risk factors for several diseases in a wide range of species. In particular, extensive research on human and nonhuman subjects has focused on the causes and consequences of deficiencies in the trace element copper (Cu). Cu is required for numerous cellular processes, including mitochondrial respiration, antioxidant defense, neurotransmitter synthesis, connective tissue formation, and tissue pigmentation [reviewed in Culotta & Gitlin, 2000] . Cu deficiencies are associated with symptoms, including immune system dysfunction, anemia, pigmentation loss in the skin and hair, gait difficulty, lower limb parathesias, and failure to thrive [reviewed in Culotta & Gitlin, 2000] .
Both genetic and environmental factors can lead to Cu deficiency. For example, Menkes disease is an x-linked recessive disorder in humans resulting from disruptions to the body's pathways for Cu absorption and transport; severity of symptoms varies among patients and can include hypopigmentation, anemia, neurological defects, connective tissue defects, and distinctively brittle hair [reviewed in de Bie et al., 2007; Cox et al., 2002; Vonk et al., 2008] . Cu deficiency may also be acquired owing to environmental factors, either (1) directly as a result of inadequacies in an organism's habitat and/or nutrition or (2) indirectly as a result of Cu's susceptibility to transport or bioavailability interference from other trace elements, notably zinc (Zn) and molybdenum (Mo) in the circumstances of this study [reviewed in McDowell, 2003 ]. Consequently, elevated levels of one or more of these other elements may result in a secondary Cu deficiency.
In nonhuman primates, acquired Cu deficiency induced by Zn toxicity has been associated with a disorder known as white monkey syndrome (WMS). In documented cases of Zn/Cu imbalances in rhesus macaques (Macaca mulatta) [Obeck, 1978] and baboons (Papio spp.) [Frost et al., 2004] , afflicted individuals were juveniles characterized by alopecia, dehydration, emaciation, cachexia, dermatitis, diarrhea, and whitening of hair, skin, and mucous membranes. Researchers attributed the occurrence of these symptoms to elevated Zn intake originating from the galvanized cages in which the animals were housed. Prolonged, untreated exposure to the toxic Zn levels resulted in death; symptoms were occasionally reversible if animals were relocated to nontoxic enclosures. Similar pigmentation loss in hair was also observed in a population of captive squirrel monkeys (Saimiri sciureus) housed in outdoor pens with galvanized metal fencing and roofs at the Sabana Seca Field Station of the Caribbean Primate Research Center, University of Puerto Rico. However, no tests were performed to confirm the conditions were directly attributable to Zn/Cu imbalances [Matthew Kessler, personal communication, February 3, 2011] .
Here, we report the occurrence of symptoms consistent with WMS and, more broadly, with Cu deficiency in wild savannah baboons (Papio cynocephalus). Using long-term observational data available through the Amboseli Baboon Research Project (ABRP), we offer novel documentation and insight into the characterization of this pathology in wild primates. Specifically, we tested two hypotheses regarding the probable source of this pathology. First, we evaluated whether Cu deficiency was induced by Zn toxicity [as reported by Frost et al., 2004; Obeck, 1978] by analyzing the Zn/Cu ratio in hair samples obtained from a subset of individuals within our study population. Second, because previous research suggested Cu deficiency in east African wildlife may be secondary to toxic Mo concentrations in volcanic soils [Maskall & Thornton, 1991 , 1996 , we also analyzed the Mo/Cu ratio in the same hair samples. For both hypotheses, we predicted that mineral ratios would be higher in individuals associated with WMS (reflecting high Zn or Mo concentration relative to the concentration of Cu) compared with the ratios in individuals with no WMS association. Finally, because (1) rain in the semi-arid Amboseli ecosystem is a key environmental variable influencing the nutritional and reproductive status of baboons [e.g. Alberts et al., 2005; Beehner et al., 2006] and (2) gestation is a vulnerable time to mineral imbalances [e.g. Adogwa et al., 1999; Barone et al., 1998; Gambling & McArdle, 2004] , we tested the hypothesis that rainfall in the perinatal period contributes to WMS. Specifically, we predicted that infants afflicted with WMS experienced lower rainfall regimes during gestation than did non-WMS infants.
METHODS
All project protocols complied with regulations in Kenya (Republic of Kenya Research Permits NCST/5/002/R/776 to J.A. and NCST/5/002/R/777 to S.C.A.) and in the United States (Princeton University IACUC 1649), and adhered to the American Society of Primatologists Principles for the Ethical Treatment of Nonhuman Primates.
We observed a population of wild savannah baboons living in the Amboseli basin, a semi-arid short grass savannah located in east Africa at the northwestern base of Mt. Kilimanjaro. Alberts et al. [2005] provide a thorough description of the Amboseli study site and the broader ecological region. Review of the area's volcanic geochemistry and clay mineralogy are described by Hay et al. [1995] and Stoessell and Hay [1978] . Maskall and Thornton [1996] provide an overview of the trace mineral content of soils in Amboseli; elevated Mo concentration is of particular relevance.
Savannah baboons are a highly social species obligated to group living. Many aspects of their sociality have been studied extensively, including patterns characteristic of typical infant care and development [e.g. Altmann, 1980; Altmann et al., 1981; Rhine et al., 1985] . The species is omnivorous but seasonally available seeds, leaves, pods, and fruits comprise the bulk of their diet [e.g. Alberts et al., 2005; Altmann, 1998; Norton et al., 1987] .
All baboons within the study population were individually identifiable by ABRP field researchers, and each of the five social groups monitored by ABRP was the focus of detailed observations several days each week. Consequently, conception dates, ages, and the onset of visible pathological symptoms of individuals born into the study population were typically accurate to within a few days. Complete details on monitoring effort and data collection protocols can be accessed online (http://www.princeton. edu/baboon/).
For this study, we used data on demography, pathology, and rainfall from 2001 to 2009, a time period during which we standardized recording of observational data on infants/juveniles with regard to whitening of the fur and/or impaired hindlimb mobility. Any time a baboon showed pathological symptoms (e.g. malaise, diarrhea, limping in the absence of a wound), field observers recorded the animal's ID, date and time of the observation, and a description of the animal's condition. All pathologies were rechecked regularly to record any changes in the animal's status. We queried this complete dataset of recorded pathologies to extract the subset of observations used in this study that unambiguously described individuals with whitening fur and/ or impaired hindlimb mobility. ''Ambiguous'' WMS instances (N 5 4; fur color that was lighter than typical but deviation was within the known variability in the coat color of ''healthy'' individuals) were not included in analyses as either WMS or non-WMS. Rainfall values (mm) were measured daily from a rain gauge located centrally within the Amboseli basin at the ABRP base camp.
Adult hair samples were collected between 2006 and 2009, from female baboons darted using a blowpipe to inject a syringe containing Telazol TM (Fort Dodge Animal Health in Fort Dodge, IA) (tiletamine hydrochloride and zolazepam); for details, see Altmann et al. [1993] and Sapolsky and Altmann [1991] . In order to avoid even unlikely complications affecting the viability of a fetus or dependent offspring, we selected individuals that, at the time of darting, were not past the first trimester of pregnancy and did not have a young nursing infant. A small quantity of hair (r0.25 g) was cut from the distal flank of the animal's hind leg; to ensure that the sample included the full length of the hair shaft, we cut the hair as close to the animal's skin as possible.
Infant and young juvenile baboons were not darted. However, one hair sample was opportunistically collected post-mortem from an infant baboon who had exhibited WMS symptoms when first observed at approximately 2 days. The infant was 11 days when she died and her corpse was carried by her mother for several days post death. This behavior is commonly observed in the immediate aftermath of a newborn's death [Altmann, 1980] . Field observers were able to retrieve the body 3 days after the infant's death when the mother left it unattended.
Hair samples were analyzed for total metal content (Cu, Zn, Mo) by mass spectrometry. Samples were dried and reduced to powder in liquid nitrogen (Airgas East in Philadelphia, PA) using a mortar and pestle. Hair samples were then digested using a microwave-assisted procedure ( 
Statistics
We evaluated the potential influence of gender on the occurrence of WMS by performing a chisquare analysis in STASTISTICA v.5 [StatSoft Inc., 1995] , where expected WMS occurrences were derived from observed births per gender class. One non-WMS individual born in the study period was excluded from this analysis because it died before researchers observed its gender. To test whether survivorship differed between WMS and non-WMS individuals, we used Kaplan-Meier survival analysis with Mantel Cox log rank test in SPSS 17.0 [SPSS Inc., 2008] ; owing to challenges in consistently discerning WMS in very young baboons, survivorship analysis was focused on individuals who survived at least 180 days, an age when coat color changes and extent of independent locomotion makes WMS identification reliable. We performed a one-way ANOVA in SPSS 17.0 to analyze variation in Zn/Cu and Mo/Cu ratios for adult females categorized by whether any of their offspring born within the 9-year study period were afflicted with WMS. Females categorized as mothers of WMS offspring were not necessarily caring for their WMS offspring at the time their hair was sampled, and they may have borne non-WMS offspring at some point as well. To further probe variability in Zn/Cu ratios between females, we paired each female who had had a WMS offspring with a female who had not had a WMS offspring. We minimized, to the extent possible, the time difference in the date of hair sample collection for paired females (median 5 days, range 0-105 days). We performed a paired-samples t-test using SPSS 17.0 to examine whether Zn/Cu ratios differed significantly between these two categories of females. Finally, we performed a series of one-way ANOVAs in SPSS 17.0 to test for differences in rainfall during the 180 days before conception, during gestation (N 5 373 infants, mean 179 days770.3 SE, range 156-194 days), and during the 180 days post-birth for WMS infants vs. non-WMS infants.
RESULTS
Of the 377 infants born in the study population during 2001-2009, researchers observed 22 (5.8%) instances of unambiguous WMS. Occurrences of WMS did not differ significantly by sex (males: N 5 9, 40.9%; females: N 5 13, 59.1%; w 2 5 1.03, df 5 1, P 5 0.31) compared with the sex ratio of non-WMS infants born during the study window. For 17 of 22 individuals afflicted with WMS, detailed data existed on the first date on which the pathology was observed. For these 17 individuals, mean age of observed symptom onset was 245 days (742.2 SE, range 2-731 days). Figure 1 shows pictures taken of the youngest documented case of WMS in our study; the photographed individual was born with white fur and was described as suffering from poor/weak health, alopecia [Novak & Meyer, 2009] , and difficulty using her hindlimbs to cling ventrally to her mother. Careful visual observation confirmed that the infant had normal eye pigmentation and was therefore not a ''true'' albino.
Eleven of the WMS infants died before the end of the study period; probable cause of death was pathology in four of these cases and predation in seven. Mean age of death for all WMS infants that did not survive was 709 days (7145.6 SE, range 11-1,597 days); mean age of death for those who died of pathology was 577 days (7190.9 SE, range 11-820 days). Among individuals that survived to at least 180 days, male WMS infants had a significantly lower survivorship probability than non-WMS males (N 5 154; Mantel Cox log rank, w 2 5 8.68, df 5 1, P 5 0.003). We did not observe significant differences in survivorship for WMS vs. non-WMS females (N 5 145; Mantel Cox log rank, w 2 5 0.01, df 5 1, P 5 0.92) or for both sexes combined (N 5 299; Mantel Cox log rank, w 2 5 3.26, df 5 1, P 5 0.07). Three mothers had two offspring that developed WMS during the 9-year study period; all other mothers of individuals with WMS (N 5 16) only had one afflicted offspring. All but one mother of WMS offspring (N 5 18) also had Zone non-WMS infant (range 2-6 infants).
Zn/Cu and Mo/Cu Concentrations in Hair Samples
Hair of the WMS infant had the highest Zn/Cu ratio (53.6) of any individual we sampled, followed by females with WMS offspring (mean7SE: 37.273.81), and finally females without WMS offspring (23.472.27; Fig. 2) . Hair of the WMS infant also had the highest Mo/Cu ratio (0.17); however, mean values were nearly identical for hair of females who had had WMS offspring (0.0670.01) and females without WMS Am. J. Primatol.
offspring (0.0770.00). Zn/Cu ratios differed significantly between females with WMS offspring and females without WMS offspring (one-way ANOVA, F 5 7.80, df 5 24, P 5 0.01). In contrast, the comparable model predicting Mo/Cu ratios was not significant (one-way ANOVA, F 5 0.78, df 5 24, P 5 0.39).
To further probe variability in Zn/Cu values between females, we paired each female with WMS offspring with a female without WMS offspring (see Methods for pairing details). Consistent with the results from the one-way ANOVA, we found significantly higher Zn/Cu levels in females with WMS offspring (mean7SE 5 37.273.81) relative to females without WMS offspring (24.975.67; t 5 5.25, df 5 4, P 5 0.006). Table I provides the trace mineral concentrations (Cu, Zn, and Mo) and ratios (Zn/Cu and Zn/Mo) in hair samples of individual baboons in each of the three categories evaluated: an infant baboon with WMS, adult female baboons with WMS offspring, and adult female baboons without WMS offspring.
Perinatal Ecological Conditions (Cumulative Rainfall)
We evaluated variability in ecological conditions predisposing an infant to WMS by comparing cumulative rainfall during three time periods: 180 days preconception, gestation (179 days), and 180 days post-birth. Cumulative rainfall differed significantly between WMS infants and non-WMS infants during gestation (one-way ANOVA, F 5 6.34, df 5 372, P 5 0.01), but not in the 180 days before conception (one-way ANOVA, F 5 0.16, df 5 372, P 5 0.69) nor in the 180 days post-birth (one-way ANOVA, F 5 0.57, df 5 372, P 5 0.45; Fig. 3 ).
DISCUSSION
Cu is a trace mineral so important for proper growth and development that deficiencies significantly compromise the health and survivorship of afflicted individuals. Our results characterize a pathology in wild savannah baboons that is consistent with symptoms of a disorder known as WMS in laboratory primates and, more broadly, with Cu deficiency as described in a range of species, including humans. We used field observations of physical symptoms and complemented them with a laboratory assessment of trace mineral concentrations in hair samples. Our approach thus balanced long-term, noninvasive monitoring with quantitative measures of trace mineral levels in a subset of individuals from our study population for whom samples were available, and therefore could be evaluated retrospectively. Hair analysis has been widely used for trace mineral studies in both humans and nonhumans [e.g. Aydin, 2008; Bencko, 1995; Combs, 1987; Holmes et al., 2003; Kim & Mahan, 2001; Marriott et al., 1986] . This tissue source has a number of advantages, including: (1) the stability of hair as a biological material, which facilitates storage and transport; (2) the high concentrations of trace minerals usually found in hair samples and the resulting high probability of detection, compared with concentrations in blood and urine; and (3) the capacity of hair to accumulate minerals, and thus serve as a biomarker of mineral availability during extended time periods rather than a reflection of short-term environmental challenges and nutritional assessment [reviewed in Hambridge, 1982] . Despite these advantages, hair mineral testing can be sensitive to sampling procedures, variability in the age and sex of sampled individuals, conditions at time of collection (e.g. seasonal effects), and exogenous contamination [reviewed in Bozsai, 1992; Combs et al., 1982; Hambridge, 1982; Marriott et al., 1986] . Furthermore, hair analyses performed in commercial laboratories potentially yield inconsistent and unreliable results [e.g. Barrett, 1985; Seidel et al., 2001] . We minimized these potential problems by using consistent field methods for specimen collection, by focusing our sampling and analysis on one age-sex class, and by adhering to a single calibrated laboratory protocol implemented at Princeton University by the authors.
Several cases of WMS have been previously documented in the Amboseli baboon population [Altmann, 1980 [Altmann, , 1998 Altmann et al., 1981] . However, prior monitoring was of a much smaller study population, incidents were too infrequent to produce a sample size adequate for characterization until recently, and no earlier work associated the pathology with potential trace mineral deficiencies. In all cases, symptoms described herein are consistent with those listed in these prior accounts.
One aspect of the pathology that is particularly striking is the extent to which observations of symptoms were limited to young baboons. Mean age of symptom onset (approximately 8 months) coincides with the age at which the natal pelage of most infants transitions from black to golden brown/ yellow [Altmann et al., 1981] . Individuals at this age are still largely dependent on their mothers for nutrition, protection, and long-distance transportation; dietary independence and increasing exploratory behavior are achieved later in life when individuals are between 12-18 months [Altmann, 1980 [Altmann, , 1998 Rhine et al., 1985] . Unweaned infant and juvenile mammals are generally more susceptible than adults to Cu deficiencies, resulting from the low mineral content of milk [Blood et al., 1983; Salih et al., 1987] coupled with elevated Cu requirements relative to the requirements of individuals in older age classes [Mills, 1966; Sakai et al., 2000] . When milk is inadequate to provide sufficient Cu intake, the onset of clinical symptoms coincides with depletion of fetal Cu stores [Blood et al., 1983] . The extent to which fetal Cu stores can buffer subsequent deficiency-and thus the duration following parturition before symptoms of deficiency are evident-can vary with the mother's Cu intake during pregnancy. Cu may be preferentially allocated to the developing fetus by mothers on a diet marginally Cu deficient [Xin et al., 1993] . However, chronically low Cu intake during gestation can result in deficiency in both mother and offspring [Barone et al., 1998 ]. Inadequate Cu nutrition of the mother during gestation can have a major impact on fetal [Keen et al., 1998 ] and subsequent offspring growth and development [Barone et al., 1998; Blood et al., 1983; Gambling & McArdle, 2004; Prohaska & Bailey, 1993; Prohaska & Brokate, 2002] .
Cu deficiency has been documented in a variety of species in the wild [e.g. Flynn et al., 1977; Shen et al., 2010] , including some primate species [e.g. Rode et al., 2003 Rode et al., , 2006 . Deficiencies are commonly identified by apparent dietary inadequacies, either through low Cu intake or high intake of minerals that interfere with Cu absorption, such as Mo and Zn [reviewed in McDowell, 2003 ]. Trace mineral concentration in forage is influenced both by the mineral content of soils and species-characteristic variation between plants in mineral uptake. Maskall and Thornton [1996] suggest that soils of Amboseli may contain toxic levels of Mo, consistent with geochemical analyses of volcanic soils in other savannah Am. J. Primatol.
ecosystems of east Africa [Maskall & Thornton, 1991] . However, we found no differences in hair Mo/Cu ratios between females with WMS offspring and females without WMS offspring. This finding does not support the prediction that, based on Thornton [1991, 1996] , high Mo concentration in volcanic soils of east Africa is a potential source of subsequent Cu deficiency in this species. In contrast, our results that hair Zn/Cu ratios differed significantly between the same two categories of females is consistent with previous research linking Zn intake with Cu deficiency in general [reviewed in McDowell, 2003 ] and in laboratory primates afflicted with WMS specifically [Frost et al., 2004; Obeck, 1978] . It further suggests that Zn may be at toxic levels for baboons in this region's soils or vegetation. Further research is needed to understand the underlying factors that contribute to Cu deficiency in this ecosystem, in particular the spatial-temporal bioavailability of Cu itself as well as other trace minerals that can induce Cu deficiency.
Infants that developed WMS experienced, on average, half the rainfall during gestation that non-WMS infants experienced. This supports our hypothesis that rainfall in the prenatal period distinguishes WMS and non-WMS individuals, and highlights the importance of ecological conditions in healthy fetal development with regard to WMS. In particular, environmental challenges that the fetus experiences may be detrimental even when buffered by favorable conditions before conception, and may also prove irreversible even under favorable postnatal conditions. Because rainfall is unlikely to have a direct effect on an animal's trace mineral concentration, the suggested association between relative mineral concentrations in the baboon hair and rainfall probably results from an indirect effect propagated by environmental factors that influence trace mineral bioavailability. One plausible explanation is that soil moisture affects the trace mineral concentration in plants and soil [Howard et al., 1962; Shuman, 1980] . Particularly in tropical savannah ecosystems, highly seasonal rainfall patterns can result in either severe depletion of elements or accumulation to toxic levels [reviewed in Dissanayake & Chandrajith, 1999] . Thus, animals may be exposed to variable concentrations of trace minerals under different rainfall conditions, even when making the same food-selection decisions. Of particular relevance to savannah habitats, such as Amboseli, Dharani et al. [2007] found that Cu concentrations in Acacia xanthophloea were significantly higher in samples collected during wet season than dry season months. A. xanthophloea is one of two dominant tree species in our study site and baboons within this population rely heavily upon the species as food resource, consuming its leaves, bark, sap, flowers, and pods [Altmann, 1998] .
Our results also reveal intriguing interindividual variability in Zn/Cu ratios within the study population. Higher Zn/Cu ratios are expected in Cu-deficient individuals, and our analyses of hair from a single WMS infant supports findings in previous research that Cu deficiency induced by Zn toxicity underlies WMS symptoms [Frost et al., 2004; Obeck, 1978] . Because individuals afflicted with WMS in our population were almost exclusively nursing offspring, a strong correlation in trace mineral toxicity/deficiency between mothers and infants is expected. This prediction is supported by our results of higher Zn/Cu ratios in females who had a WMS offspring during the study period relative to females who did not. It is noteworthy that mothers of WMS infants had higher Zn/Cu ratios, despite the fact that the hair samples we analyzed from these mothers were not collected near the time of the WMS offspring's birth (a reflection of our post hoc analyses of hair samples from the subset of animals targeted as darting candidates for other ABRP research objectives). This suggests the possibility of stable individual differences in vulnerability to low Cu levels induced by Zn toxicity, which may then conditionally result in offspring pathology. Whether genetic variation within the population influences a proclivity to Cu deficiency-and how this is affected by ecological conditions during gestation-is an important unanswered question. The extent to which genetic and environmental factors together affect Cu deficiency is not known, but may explain why (1) many females with WMS offspring also had non-WMS offspring and (2) some females with relatively high Zn/Cu ratios did not have WMS offspring.
One of the major limitations we faced in this study was an inability to detect subclinical Cu deficiency. Although extreme cases of deficiency were readily identifiable, some individuals may have had low Cu levels in the absence of whitening fur and/or impaired hindlimb mobility. Consequently, we may not have visually identified all individuals that experienced Cu deficiency. However, our findings that hair sample analysis may provide a reliable biomarker for baboons susceptible to low Cu levels suggest that broader application of this technique to include more individuals may reveal important patterns of Cu limitation in this population. More generally, given the known impact Cu deficiency can have on immune system function [reviewed in Bonham et al., 2002] and the effects of mineral availability on population densities [McNaughton, 1988; Milewski, 2000; Oates et al., 1990] , such additional studies would offer substantial contribution to the understanding of nutritional limitations on population dynamics in wild animals. the staff and wardens of Amboseli National Park, and the local community of the Amboseli region. Tremendous thanks go to ABRP researchers for their contributions to data collection and dedication in the field: R. Mututua, S. Sayialel, and J.K. Warutere. We also thank M. Akinyi, C. Fitzpatrick, N. Learn, L. Roerish, J. Stroud, and J. Tung for their invaluable assistance. We benefited from A. Williams' preliminary research on WMS in the Amboseli baboon population; her contribution enhanced our understanding of this pathology in the region. Finally, we thank F. Morel for greatly contributing to the study's success by making his laboratory available for mineral analysis and by offering helpful suggestions during numerous discussions with the authors, and D.C. Dunbar and M.J. Kessler for their comments on an earlier version of the manuscript. 
